of concrete pavement due to its durable nature (Smith et al. 1998) . CRCP has been used 67 primarily in urban areas where delay associated with repairs and rehabilitation causes higher user 68 cost. Because of its durable character, the Florida Department of Transportation has movement 69 to consider CRCP for heavy load and heavy traffic facilities (FDOT 2011) . 70 Field evaluation of distresses indicated that punch-out distress is the most severe 71 performance problem in CRCP (Darter et al. 1979; McCullough et al. 1980; Zollinger 1989 near the longitudinal steel due to environmental load and steel restraint (Choi et al. 2011; Kim 84 and Won 2004). In addition, horizontal cracking could be affected by concrete material 85 properties, environmental conditions, and longitudinal steel layout (Choi et al. 2011; Won et al. 86 2002). However, only three research papers were identified addressing horizontal cracking and 87 focusing on effects of environmental loading only, due to the limitation of two-dimensional (2- 
MECHANISM OF HORIZONTAL CRACKING IN CRCP

121
The substantial change in temperature and moisture gradients can cause the pavement slabs to 122 curl. However, this distortion can be restrained by the longitudinal steel across the transverse 123 crack, resulting in a significant vertical tensile stress at the depth of the longitudinal steel.
124
Because the longitudinal steel resists curling, this force is applied to the upper and lower halves 125 of the slab. As a result, a substantial stress in the vertical direction occurs at the depth of the 126 longitudinal steel, which may result in horizontal cracking in CRCP (Choi et al. 2011 
FINITE ELEMENT MODEL OF CRCP
138
The 3-D finite element model developed in this study consists of two concrete slabs with one material properties used in this study were presented in Table 1 . 
EFFECTS OF CONCRETE PROPERTIES
182
Effects of Coefficient of Thermal Expansion
183
The 3-D finite element model was also used to evaluate the effects of coefficient of thermal 184 expansion (CTE) under critical loading conditions, when the load is applied to the corner of the 
Effects of Base Layer Modulus
228
The effects of base layer modulus on maximum vertical tensile stresses in CRCP were analyzed.
229
The maximum vertical tensile stresses in the concrete slabs were computed using the same 
Effects of Concrete Slab Thickness
262
The effects of slab thickness on maximum vertical stress in CRCP were analyzed and presented 263 in Figure 9 . Obviously, increasing thickness reduces the vertical tensile stress at the depth of 
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The Table 1 . Geometry and material properties used in the CRCP model. 
